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In a photo film carrier for use with a photographic printer, a
winding device includes a rotatable winder shaft for photo
film. A feeding path introduces the photo film to the winder
shaft. A leading end guide plate 1s curved 1n an arc shape at
a predetermined mterval L to the winder shaft, for receiving,
a leading end of the photo film having reached the winder
shaft from the feeding path, to guide the photo film toward
the winder shaft in an arc shape. A tightening guide mecha-
nism 1s curved 1n an arc shape, for tightly fitting a leading
end on the winder shaft by pressing the photo film from the
feeding path, to prevent the leading end from being loose at
the winder shaft when a second turn portion of the photo film
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WINDING METHOD AND DEVICE FOR
PHOTO FILM AND PHOTO FILM CARRIER

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to a winding method and
device for photo film and a photo film carrier. More
particularly, the present invention relates to a winding
method and device for photo film, and a photo film carrier
in which the photo film can be prevented from being
scratched or damaged.

2. Description Related to the Prior Art

There 1s a photo film cassette of the 1X240 type which
contains a roll of photo film, such as negative photo film.
After the photo film 1s developed, the photo film 1s wound
back on a cassette spool the photo film cassette, and accom-
modated 1n the photo film cassette. To print an 1mage frame
in the photo film to photographic paper, thermosensitive
recording material or the like, a photo film carrier 1s used for
setting the photo film cassette, from which the photo film 1s
drawn out 1n the photo film carrier. The photo film from the
photo film cassette 1s fed intermittently, to set the 1mage
frame 1n a position for image reading or 1mage printing. In
the reading or printing position, light 1s emitted by a light
source and applied to the photo film at a predetermined time.
Light transmitted by the photo film 1s obtained for reading
or printing the 1mage frame.

However, the photo film 1s mvolved with curls to a
considerable extent, as the photo film is preserved 1n the
photo film cassette 1n a form wound about the cassette spool.
Portions of the photo film drawn from the photo film cassette
are likely to entwine one another. Failure in smooth rewind-
ing to the photo film cassette 1s likely to occur after printing
operation with the photo film. The photo film 1s likely to
have scratches, flexing, and other damages. To solve such
problems, JP-A 8-006168 (corresponding to U.S. Pat. Nos.
5,683,052, 5,718,393 and 5,820,054) discloses a type of the
photo film carrier, which has a winding chamber where a
winder shaft winds the photo film from the photo film
cassette. To wind the photo film, the winder shaft is rotated
at a circumierential speed higher than a feeding speed of the
photo film. The photo film 1s wound about the winder shaft
in application of regularized tension to the photo film.

However, the photo film carrier of the prior art has a
problem 1in that at least one turn of the photo film must be
wound about the winder shaft before the turn of the photo
film can be tightened. Surfaces of the photo film are rubbed
by one another, and scratched or damaged. This problem 1s
typically serious if the photo film 1s 135 type, because the
photo film does not have a leader but has the 1mage frame
starting directly from a front end of the photo film.

SUMMARY OF THE INVENTION

In view of the foregoing problems, an object of the
present invention 1s to provide a winding method and device
for photo film, and a photo film carrier 1n which the photo
f1lm can be prevented from being scratched or damaged due
to contact between photo film portions.

In order to achieve the above and other objects and
advantages of this mvention, a winding method for photo
f1lm 1s provided, in which the photo film is introduced to a
winder shaft through a feeding path. A leading end of the
photo film 1s tightly fitted on the winder shaft by pressing the
photo film from the feeding path, to prevent the leading end
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from being loose at the winder shaft when a second turn
portion of the photo film comes to contact the leading end
after substantially one rotation of the leading end.

Also, a winding device for photo film 1s provided, and
includes a rotatable winder shaft. A feeding path introduces
the photo film to the winder shaft. A leading end guide plate
1s curved 1n an arc shape at a predetermined interval to the
winder shaft, for receiving a leading end of the photo film
having reached the winder shaft from the feeding path, to
oguide the photo film toward the winder shaft by bending in
an arc shape. A tightening guide mechanism is curved in an
arc shape, for tightly fitting the leading end on the winder
shaft by pressing the photo film from the leading end guide
plate, to prevent the leading end from being loose at the
winder shaft when a second turn portion of the photo film
comes to contact the leading end after substantially one
rotation of the leading end.

Furthermore, a feeding mechanism feeds the photo film at
a predetermined introducing speed V1 through the feeding
path. A shaft drive mechanism rotates the winder shaft in a
winding direction at a predetermined circumierential speed
V2 higher than the introducing speed V1, whereby the
ouiding mechanism eliminates looseness from the leading
end.

The winder shaft includes a core. A {frictional lining
member has a tubular shape, for covering the core, to capture
the photo film frictionally.

The tightening guide mechanism includes a tightening
ouide plate. A bias member biases the tightening guide plate
toward the winder shaft, to press the photo film.

The tightening guide mechanism further includes first and
second press rollers, secured to the tigchtening guide plate,
for pressing the photo film toward the winder shatt.

The tightening guide mechanism further includes first and
second grooves, formed in the tightening guide plate,
extended 1n an axial direction, for supporting the first and
second press rollers in a rotatable manner, and at least
portions of the first and second press rollers protrude from
the first and second grooves.

The shaft drive mechanism includes a motor for rotating
the winder shaft in the winding direction by rotating
forwards, to wind the photo film about the winder shaft. A
torque limiter 1s secured between an output shaft of the
motor and the winder shaft, for causing the winder shaft to
slip from the output shaft if load to the photo film becomes
over a reference level 1n winding the photo film, and for
transmitting rotation of the output shaft to the winder shaft.

The shaft drive mechanism further includes a one-way
clutch, secured between the output shaft of the motor and the
winder shaft, for transmitting rotation to the winder shaft
when the motor rotates forwards, and for making the winder
shaft free from the motor when the winder shaft rotates in an
unwinding direction, to allow unwinding the photo film.

The one-way clutch 1s secured between the torque limaiter
and the winder shalft.

According to another aspect of the invention, a photo film
carrier adapted for reading or printing an image frame in
photo film 1s provided. The photo film carrier includes a
loader unit for being loaded with the photo film, a winder
unit for winding the photo film from the loader unit, a
feeding path for passing the photo film from the loader unit
to the winder unit, and an opening, formed in the feeding
path, for external access to the photo film for reading or
printing of the image frame. In the photo film carrier, the
winder unit includes a rotatable winder shaft. A leading end
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ouide plate 1s curved 1n an arc shape at a predetermined
interval to the winder shaft, for receiving a leading end of the
photo film having reached the winder shaft from the feeding
path, to guide the photo film toward the winder shaft by
bending 1n an arc shape. A tightening guide mechanism 1s
curved 1n an arc shape, for tightly fitting the leading end on
the winder shaft by pressing the photo film from the leading
end guide plate, to prevent the leading end from being loose
at the winder shaft when a second turn portion of the photo
f1lm comes to contact the leading end after substantially one
rotation of the leading end.

BRIEF DESCRIPTION OF THE DRAWINGS

The above objects and advantages of the present invention
will become more apparent from the following detailed
description when read in connection with the accompanying
drawings, in which:

FIG. 1 1s a perspective 1llustrating a photo film carrier;

FIG. 2 1s a perspective 1llustrating a feeder mechanism in
the photo film carrier;

FIG. 3 1s a cross section taken on line III—III 1n FIG. 2,
illustrating a winder shaft, a leading end guide plate and a
tightening guide mechanism;

FIG. 4 1s a cross section illustrating the same as FIG. 3 but
at the time after winding one turn of photo film;

FIG. 5 1s a perspective 1llustrating a the winder shaft and
other elements 1n a winder unit.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT(S) OF THE
PRESENT INVENTION

In FIG. 1, a photo film carrier or holder 10 of the invention
1s 1llustrated. The photo film carrier 10 1s used 1n a printer/
processor (not shown), which is a machine constituted by a
printer section and a processor section, for producing pho-
tographic prints. In the printer/processor, image frames are
printed to photographic paper by use of developed photo
film. Then the photographic paper 1s subjected to
development, bleaching and fixation, rinsing and drying
before prints are obtained.

The photo film carrier 10 1includes a base plate 11, a cover
12, a winder unit 13 and the like. The photo film carrier 10
1s used with either desired one of photo film cassette 15 of
the X240 type and photo film 16 of 135 type. The photo film

carrier 10 includes a cassette loader unit 17 and a photo film
loader unit 18. The cassette loader unit 17 1s loadable with

the photo film cassette 15 of the X240 type. The photo film
loader unit 18 1s loadable with the photo film 16 of 135 type.

Feeding paths 21 and 22 are defined between the base
plate 11 and the cover 12, have a width of the photo film, and
extend from the cassette loader unit 17 and the photo film
loader unit 18 to the winder unit 13. Exposure openings or
access openings 23 and 24 are formed 1n portions of the
feeding paths 21 and 22 to come through the base plate 11
and the cover 12, for taking an exposure of each frame 1mage
to photographic paper.

The photo film carrier 10 1s movable 1n the direction of the
arrow A 1n the printer/processor. Photo film 25 1s the 1X240
type, and drawn from the photo film cassette 15. For printing
images of the photo film 25, the exposure opening 23 1s set
on an optical axis. For printing images of the photo film 16
of 135 type, the exposure opening 24 1s set on the optical
axis. In FIG. 2, a feeder mechanism 30 1s illustrated, and
feeds the photo films 16 and 25 to position frame 1mages in
cach of the photo films at the exposure openings 23 and 24.
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Upon positioning of the image frame, a light source 1n the
printer/processor emits light for a predetermined time, to
print the 1mage to photographic paper.

In FIG. 2, the feeder mechanism 30 i1ncludes feed rollers
33 and 34. The feed rollers 33 feed the photo film 16 of 135
type. The feed rollers 34 feed the photo film 25 of the 1X240
type. The number of the feed rollers 33 1s three, but may be
more or less than three. The number of the feed rollers 34
may be determined 1n the same manner.

The feed rollers 33 and 34 are disposed 1n a rotatable
manner 1n the base plate 11. See FIG. 1. The feed rollers 33
and 34 are opposed to lateral edge portions of the photo films
16 and 25. Shafts 40 connect the feed rollers 33 and 34 with
one another. A feeding motor 37 1s disposed on the base plate
11. The feeding motor 37 has an output shaft 37a. An endless
belt 41 1s disposed to extend from the output shaft 37a to the
shafts 40. Rotation of the feeding motor 37 1s transmitted by
the endless belt 41 to the feed rollers 33 and 34 which are

rotated.

In FIG. 1, the cover 12 1s provided with rotatable nip
rollers 35 and 36. The nip rollers 35 and 36 are respectively
opposed to the feed rollers 33 and 34, and squeeze edge
portions of the photo films 16 and 25 1n cooperation with the
feed rollers 33 and 34. The feed rollers 33 and the nip rollers
35 constitute the feeding path 22 for 135 type. The feed
rollers 34 and the nip rollers 36 constitute the feeding path
21 for the I1X240 type. When the feeding motor 37 rotates,
the photo film 16 or 25 1s fed 1n the direction indicated by
the arrow C.

There are various elements (not shown) such as photo film
end sensor, perforation sensor, edge sensor and the like
disposed on the feeding path 22 for 135 type. According to
a detection signal from the edge sensor, each of frame
images of the photo film 16 for 135 type 1s positioned at the
exposure opening 24. The feeding path 21 for the 1X240 type
1s provided with a magnetic head, perforation sensor and the
like. While the photo film 235 1s fed, the magnetic head reads
various types of information recorded 1in a magnetic record-
ing layer of the photo film 25, and also writes printing
information to the photo film 25. The perforation sensor
detects perforations formed 1n the photo film 25. In response
to detection signals of the sensor, each of frame 1mages of
the photo film 25 1s positioned at the exposure opening 23.
After the positioning, each of frame 1mages 1s printed to the
photographic paper. After this, the photo films 16 and 25
become accommodated 1n respectively the winder unit 13.

In FIG. 1, the cassette loader unit 17 1s disposed on an
entry side of the feeding path 21 for the I1X240 type. In FIG.
2, a shutter opener shaft 31 and a spool drive shaft 32 are
disposed on one side of the cassette loader unit 17. The
photo film cassette 15 has a shutter shaft 154, a cassette
shutter 155 and a spool shaft 15¢. The shutter opener shaft
31 becomes engaged with the shutter shaft 154 and rotates
the same 1n the direction of the arrow B. To advance the
photo film 25, the shutter opener shaft 31 opens the cassette
shutter 155. When all the photo film 25 1s wound back about
the spool shaft 15c¢, the cassette shutter 155 1s closed.

The spool drive shaft 32 is rotatable in the direction of the
arrow B, and engageable with the spool shaft 15¢ of the
photo film cassette 15. A spool drive motor 38 1s connected
with the spool shaft 15¢, and rotates for advancing the photo
f1lm 25 from the photo film cassette 15, and for returning the
photo film 25 1nto the photo film cassette 15.

The spool drive motor 38 has an output shaft 38a. A
torque limiter 39 1s secured between the spool drive shaft 32
and the output shaft 38a. The torque limiter 39, when load
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over a predetermined level 1s applied to 1t during movement
of the photo film, rotates 1n a racing manner, to disconnect
between the elements of driving.

FIG. 3 15 a section taken on line III—III 1n FIG. 2 1n which
the winder unit 13 1s illustrated. Note that a construction in
the winder unit 13 for winding the photo film 25 of the
[X240 type 1s basically the same as that for winding the
photo film 16 of 135 type. The winder unit 13 includes a
winder shaft 45, a leading end guide plate 46, a first press
roller 47, a second press roller 48, and a tightening guide
mechanism 49 with a tightening guide plate. The first press
roller 47 1s disposed at a first end of a pressing section. The
second press roller 48 1s at a second end of the same.

A core 51 1s mcluded 1n the winder shait 45, and sup-
ported 1n a rotatable manner about an axis parallel with the
width of the photo film 16. A frictional rubber lining 52 1s
fitted on the outside of the core 51 1n a tubular shape. The
winder shaft 45 including the frictional rubber lining 52 has
a radius R. An inner face of the leading end guide plate 46
1s nearly arc-shaped as viewed 1n cross section, and 1s distant
from the winder shaft 45 by a distance L. The two press
rollers 47 and 48 are supported on the tightening guide
mechanism 49 1n a rotatable manner. Peripheral portions of
the two press rollers 47 and 48 protrude from the 1nner face
of the tightening guide mechanism 49 to a small extent. A
bias spring 33 1s connected to an outer face of the tightening
ouide mechanism 49, and biases the tightening guide mecha-
nism 49 and the two press rollers 47 and 48 toward the
periphery of the winder shaft 45 constantly. Note that,
although two press rollers 47 and 48 are used 1n the present
embodiment, it 1s possible to use only one press roller, or
three or more press rollers.

The two press rollers 47 and 48 are so disposed as to
satisfy Condition 1 which will be indicated later. To define
the condition, let 01 be an angle of the first press roller 47
from a reference position (0=0) where a leading end 164 will
be sandwiched between the winder shaft 45 and a second
turn portion of the photo film 16. An angle 02 1s an angle of
the photo film 16 from the reference position to the leading
end 16a when the photo film 16 1s tightly fitted on the winder
shaft 45. Note that V1 1s a feeding speed of the photo film
16. V2 1s a circumfierential speed of the winder shaft 45, and
satisfies V1<V2. Also,

01<02<360° . (V2xL)/(V2-V1)=Rx(02-01)/01 Conditions 1

The above Condition 1 for relative positions is obtained as
follows. When the photo film 16 comes to the winder unit
13, the leading end 164 1s guided by the leading end guide
plate 46, and moved toward the tightening guide mechanism
49 1n a path about the winder shaft 45. The photo film 16
moves further, to advance the leading end 16a toward the
first press roller 47 1n the tightening guide mechanism 49 as
indicated by the phantom line. The leading end 16a becomes
squeezed between the winder shaft 45 and the first press
roller 47.

At this time, the photo film 16 1s loose at an amount F of
looseness without tight contact with the winder shaft 45.

F=2mx(R+1.)x01/360-2mxRx01/360 Condition 2

The leading end 164, upon moving past the first press
roller 47, 1s moved without coming away from the winder
shaft 45. Therefore, 1t 1s desired to satisty the following
Condition 3:

V2xt=V1xt+F Condition 3
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in order to fit the photo film 16 on the winder shaft 45
tightly, where t 1s time required for tightly fitting the
photo film 16 on the winder shaft 45. Note that, in the
equation, (V2xt) is a distance between the first press

roller 47 and the leading end of the photo film 16 when
the photo film is tightly fitted, and (V1xt) is a length of
a portion of the photo film 16 newly fed to the winder
unit 13 before tight fitting of the leading end 16a4.
On the other hand, the distance (V2xt) is also expressed
as follow

(V2xt)=2mxRx{02-01)/360 Condition 4

Consequently, Condition 1 1s obtained according to Con-
ditions 2, 3 and 4. Determination of the speeds V1 and V2
and the angles 01 and 02 according to Condition 1 1s
cffective 1n that a leading portion of the photo film 16
becomes tightly fitted on the winder shaft 45 at the leading
end guide plate 46 before the leading end 16a becomes
sandwiched between the winder shaft 45 and a second turn
portion of the photo film 16 newly fed to the winder unit 13.
See FIG. 4. There 1s no contact or scratches between
surfaces of the photo film 16 before being wound about the
winder shaft 45. The photo film 1s safe from being damaged.

In FIG. 5, a shaft drive mechanism drives the winder shaft
45, and includes a torque limiter 85, a one-way clutch 56,
and a shaft drive motor 57. Rotation of the shaft drive motor
57 1s transmitted by various elements including a pulley 38,
an endless belt 59, a pulley 60, the torque limiter 55 and the
one-way clutch 56.

The one-way clutch 56 includes two clutch barrels 56a
and 56b. When the shaft drive motor 57 1s driven to rotate
the winder shaft 45 in the winding direction E, the clutch
barrels 56a and 56b are rotated together without being free,
to transmit rotation of the shaft drive motor 57 to the winder
shaft 45. When the photo film 16 1s unwound from the
winder shaft 45, the clutch barrel 56a rotates relative to the
clutch barrel 56b 1n a racing manner. So the winder shaft 45
rotates 1rrespective of the shaft drive motor 57.

While the shaft drive motor 57 rotates the winder shaft 45
in the winding direction E, it happens that load more than a
predetermined level 1s applied by the shaft drive motor 57 to
the winder shaft 45. In response to this, the torque limiter 5§
causes rotation 1n a racing manner, to set the photo film
winding speed equal to the photo film advancing speed.
Thus, tension of a predetermined value can be applied to the
photo film 16 1n advancing about the winder shaft 435.

The operation of the above construction 1s described now.
When the cassette loader umt 17 1s loaded with the photo
f1lm cassette 15, at first the shutter opener shaft 31 becomes
engaged with the shutter shaft 154 of the photo film cassette
15, and rotates to open the cassette shutter 15b. Then the
spool drive shaft 32 becomes engaged with the spool shaft
15¢, and rotates to feed the photo film 235 to the feeding path
21. At the time of the photo film 16 of 135 type, the leading
end 164 1s inserted into the photo film loader unit 18. A
leading end sensor detects the leading end 164, and causes
the feeding motor 37 to rotate. The feed rollers 33 and 34
rotate to draw the photo film 16 into the feeding path 22.

The photo films 16 and 25 are nipped by the feed rollers

33 and 34 and the nip rollers 35 and 36, and fed toward the
winder unit 13. For the photo film 25 of the 1X240 type, a
perforation associated with a first image frame 1s detected.
In response to this, the feeder mechanism 30 positions the
image frame at the exposure opening 23 and stops feeding.
As the 1image frame 1s positioned at the exposure opening 23,
light 1s emanated by a light source to the photo film 25 for
a predetermined time, to print the 1mage frame. At the end
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of printing, the feeder mechanism 30 feeds the photo film 25
again. When a perforation associated with a second 1mage
frame 1s detected, the 1mage frame 1s positioned at the
exposure opening 23 1n a similar manner, to print an 1mage
to the photographic paper. Feeding and printing of the photo
film 25 1s repeatedly effected until 1mage frames of the
predetermined number are printed. Stmilarly, the photo film
16 of 135 type 1s fed to position an 1image frame at the
exposure opening 24 according to detection signals from the
edge sensor, before 1mage frames are printed to the photo-
graphic paper.

After the printing operation, the photo films 16 and 25 are
fed 1nto the winder unit 13, and respectively wound about
the winder unit 13. In FIG. 3, the leading end 164 1s guided
by the leading end guide plate 46 at the start of winding, and
fed toward the tightening guide mechanism 49 in the path
along the periphery of the winder shaft 45. The leading end
164 1s turther guided by the tightening guide mechanism 49
and fed toward the first press roller 47, and becomes
squeeczed between the winder shaft 45 and the first press
roller 47.

The leading end 164, having passed the first press roller
47, 1s kept fitted on the surface of the winder shaft 45 by the
tichtening guide mechanism 49 and the second press roller
48. As the circumierential speed of the winder shaft 45 1s
determined higher than the feeding speed, the portion of the
photo film 16 near to the leading end 16a becomes tightly
fitted on the winder shait 45 before the leading end 164
becomes squeezed by the winder shaft 45 and a second turn
portion of the photo film 16 newly fed into the winder unit
13. Thus, no scratch occurs to the photo film 16 due to
contact between the plural turns of the photo film 16. After
the leading end 16a 1s tightly fitted, the photo film 16 is
wound about the winder shaft 45 at a regular tension kept by
the torque limiter 5§ connected with the winder shaft 45.

After printing of designated frame 1images, then the feeder
mechanism 30 draws the photo film 16 from the winder unit
13. The bias spring 53 constantly biases the two press rollers
47 and 48 of the tightening guide mechanism 49 to the
winder shaft 45, so the photo film 16 1s prevented from being,
loose on the winder shaft 45. Also, the photo film 235 of the
[X240 type 1s drawn from the winder unit 13, and simulta-
neously wound 1nto the photo film cassette 15. When all the
photo film 25 1s wound about the spool shaft 15c¢, the shutter
opener shaft 31 rotates to close the cassette shutter 155.

In the above embodiment, Condition 1 1s satisfied.
However, the photo film winding of the imvention may
satisfy a condition 1n which a left-hand member of Condi-
tion 1 1s equal to or smaller than a right-hand member of the
same. This 1s because a left-hand member of Condition 3 can
be equal to or greater than a right-hand member of the same.
In short, a difference (V2-V1) by which the speed V2 is
higher than the speed V1 can be sufficiently great in view of
ensuring tight fitting of the leading end 16a to the winder
shaft 45 at the tightening guide mechanism 49.

In the above embodiment, the photo film carrier 1s used
with the photo film 16 of 135 type and the photo film 25 of
the 1X240 type. However, a photo film carrier of the
invention may be used with three or more types of photo
film, such as a Brownie photo film.

In the above embodiment, the photo film carrier 1s used in
a photographic printer or printer/processor. However, a
photo film carrier of the invention may be used in an 1mage
reader which includes CCD sensors or other pick-up ele-
ments for image reading. To read an 1mage, various methods
may be used. For example, the photo film may be intermat-
tently fed frame by frame to read each of frame images.
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Also, the photo film may be fed continuously. CCD elements
may be arranged 1n an array being crosswise to the feeding
direction, and driven to read each frame 1mage in synchro-
nism with feeding.

Furthermore, photo film winding of the present invention
may be used 1n any suitable types of optical instruments or
devices for use with photo film.

Although the present invention has been fully described
by way of the preferred embodiments thereof with reference
to the accompanying drawings, various changes and modi-
fications will be apparent to those having skill in this field.
Therefore, unless otherwise these changes and modifications
depart from the scope of the present invention, they should
be construed as included therein.

What 1s claimed 1s:

1. A winding method of winding photo film, comprising
a step of:

in winding said photo film about a winder shaft, winding,
said photo film so that said photo film 1s fit on said
winder shaft before a leading end of said photo film
becomes lapped on said photo film after making one
rotation about said winder shafts;

wherein a tightening guide 1s used for winding said photo
film about said winder shaft, and an exit of said
tightening guide for said photo film 1s disposed close to
a lapping position defined where said leading end of
said photo film becomes lapped on said photo film after
making one rotation around the winder shaft;

wherein a portion of said photo film near to said leading
end, which has not reached said tightening guide, 1s fit
on said winder shaft before said leading end becomes
lapped.

2. A winding method as defined 1n claim 1,

wherein a peripheral speed of said winder shaft 1s prede-
termined to be higher than a transporting speed of said
photo film, to remove looseness from said leading end
at said lapping position about said winder shaft accord-
ing to a difference of said speeds in passage of said
tightening guide.

3. A winding method as defined in claim 2, wherein a
leading end guide for said photo film 1s disposed away from
a peripheral surface of said winder shaft, and guides said
leading end of said photo film toward said tightening guide.

4. A winding method as defined in claim 3, wherein said
winder shaft includes:

a core; and

a frictionally lining member, having a tubular shape, for
covering said core, to capture said photo film friction-
ally.

5. A winding method as defined 1n claim 4, wherein said

tightening guide includes:

a guide plate; and
a bias member for biasing said guide plate toward said
winder shaft, to press said photo film; and

a guide surface formed 1n said guide plate, said guide
surface being an approximately concentric circular arc
with said winder shaft except an inlet portion.

6. A winding method as defined in claim 5, wherein said
tichtening guide further includes first and second press
rollers, secured to said guide plate, for pressing said photo
film toward said winder shaft.

7. A winding device for winding a transported photo film
about a winder shaft, comprising;:

a tightening guide disposed close to a lapping position
defined where a leading end of said photo film becomes
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lapped on said photo film after making one rotation,
said tightening guide pushing said photo film toward a
peripheral surface of said winder shaft and winding
said photo film so that said photo film 1s fit on said
winder shaft;

a winder shaft driving unit for rotating said winder shaft
at a peripheral speed predetermined to be higher than a
transporting speed of said photo film, to remove loose-
ness from said leading end at said lapping position
about said winder shaft according to a difference of said
speeds 1n passage of said tightening guide; and

a leading end guide, disposed away from said peripheral
surface of said winder shaft, for guiding said leading
end of said photo film toward said tightening guide;

wherein a portion of said photo film near to said leading
end, which has not reached said tightening guide, 1s {it
on said winder shaft before said leading end becomes
lapped.

8. A winding device as defined 1n claim 7, wherein said

tichtening guide includes first and second press rollers
disposed away from one another in a circumierential direc-
tion of said winder shaft, for resiliently contacting said
winder shaft, said first press roller 1s disposed close to a
position of starting press of said tightening guide to said
photo film toward said winder shaft, said second press roller
1s disposed close to a position of ending press of said
tightening guide to said photo film toward said winder shatft.

9. A winding device as defined 1n claim 7, wherein said
winder shaft driving unit includes a torque limiter for
causing said winder shaft to rotate at a speed equal to or
lower than a reference level by discontinuing transmission
when winding load becomes equal to or higher than a
reference load.

10. A winding device as defined 1n claim 9, wherein said
winder shaft driving unit includes a one-way clutch disposed
between said torque limiter and said winder shaft.

11. A winding device as defined 1n claim 10, wherein said
winder shaft includes:

a core; and

a frictional lining member, having a tubular shape, for
covering said core, to capture said photo film friction-
ally.

12. Aywinding device as defined 1n claim 11, wherein said

tightening guide includes:

a guide plate; and

a bias member for biasing said guide plate toward said
winder shaft, to press said photo film; and

a guide surface formed 1n said guide plate, said guide
surface being an approximately concentric circular arc
with said winder shaft except an inlet portion.

13. A winding device as defined 1n claim 12, wherein said
tichtening guide further includes first and second grooves,
formed 1n said guide plate, extended 1n an axial direction
with respect to the winder shaft, for rotatably supporting said
first and second press rollers, and at least portions of said
first and second press rollers protrude from said first and
second grooves.

14. A photo film carrier for transporting an 1mage frame
in photo film to a reading optical axis or printing optical axis
for 1image reading or image printing, characterized in:

including said winding device as defined 1n claim 7.

15. A winding method as defined in claim 5, wherein said
tightening guide further includes a second groove, formed 1n
said guide plate, extended 1 an axial direction with respect
to the winder shaft, for rotatably supporting said second
press roller 1n a rotatable manner, and at least a portion of
said second press roller protrudes from said second groove.
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16. A winding method as defined in claim 3, wherein
(V2xL)(V2-V1)=Rx(0,-0,); and wherein V2 is the periph-
eral speed of said winder shaft, V1 1s the transporting speed
of said photo film, L 1s a radial distance between an outer
surface of the winder shaft and an inner surface of the
leading end guide, R 1s the radius of said winder shatft, 0, 1s
an angle of the first roller about the axis of rotation of said
winder shaft with respect to a reference position where the
leading end of the photo film would be sandwiched between
said winder shaft and a second turn portion of the photo film,
and 0, 1s an angle of the leading portion of the photo film
about the axis of rotation of the winder shaft with respect to
the reference position when the photo film 1s tightly fitted on
the winder shaft.

17. Awinding method of winding photo film, comprising:

winding said photo film so that said photo film 1s fit on a
winder shaft using a tightening guide including

a guide plate,
a first press roller,

a first groove, formed 1n said guide plate, extended 1n an
axial direction with respect to the winder shaft, for
supporting the first press roller 1n a rotatable manner,
wherein at least a portion of said first press roller
protrudes from said first groove, and

a bias member that biases said guide plate toward said
winder shaft, to press said photo film toward a periph-
eral surface of said winder shaft, and

winding a leading end of said photo film so that the
leading end of the photo film becomes lapped on said
photo film after making one rotation about said winder
shaft after winding said photo film 1n a fitted manner on
said winder shaft.
18. A winding device for winding a transported photo film
about a winder shaft, comprising;:

a tightening guide disposed close to a lapping position
defined where a leading end of said photo film becomes
lapped on said photo film after making one rotation,
said tightening guide pushing said photo film toward a
peripheral surface of said winder shaft and winding
said photo film so that said photo film 1s fit on said
winder shaft; wherein said tightening guide includes

a guide plate,
a first press roller,

a first groove, formed 1n said guide plate, extended 1n an
axial direction with respect to the winder shaft, for
supporting the first press roller 1n a rotatable manner,
wherein at least a portion of said first press roller
protrudes from said first groove, and

a bias member that biases said guide plate toward said
winder shaft, to press said photo film toward the
peripheral surface of said winder shaft;

a winder shaft driving unit for rotating said winder shaft
at a peripheral speed predetermined higher than a
transporting speed of said photo film, to remove loose-
ness from said leading end at said lapping position
about said winder shaft according to a difference of said
speeds 1n passage of said tightening guide; and

a leading end guide, disposed away from said peripheral
surface of said winder shaft, for guiding said leading
end of said photo film toward said tightening guide.

19. A winding method of winding photo film, comprising

a step of:

in winding said photo film about a winder shaft, winding,
said photo film so that said photo film 1s fit on said
winder shaft before a leading end of said photo film
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becomes lapped on said photo film after making one
rotation about said winder shaft;

whereln a tightening guide 1s used for winding said photo
film about said winder shaft, and an exit of said
tightening guide for said photo film 1s disposed close to
a lapping position defined where said leading end of
said photo film becomes lapped on said photo film after
making one rotation around the winder shaft; and

a peripheral speed of said winder shaft is predetermined
to be higher than a transporting speed of said photo
f1lm, to remove looseness from said leading end at said
lapping position about said winder shaft according to a
difference of said speeds in passage of said tightening
ouide,

wherein a leading end guide for said photo film 1s dis-
posed away from a peripheral surface of said winder
shaft, and guides said leading end of said photo film
toward said tightening guide,

wherein said winder shaft includes a core, and a frictional
lining member for capturing said photo film
frictionally, said frictional lining member having a
tubular shape for covering said core, and

wherein said tightening guide includes: a guide plate; a
bias member for biasing said guide plate toward said
winder shaft, to press said photo film; and a guide
surface formed 1n said guide plate, said guide surface
being an approximately circular arc concentric with
said winder shaft except at an inlet portion.

20. A winding method as defined 1n claim 19, wherein said
tightening guide further includes a second groove, formed 1n
said guide plate and extended in an axial direction with
respect to the winder shaft, for rotatably supporting said
second press roller, and further wherein at least a portion of
said second press roller protrudes from said second groove.
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21. A winding device for winding a transported photo film
about a winder shaft, comprising;:

a tightening guide disposed close to a lapping position
defined where a leading end of said photo film becomes
lapped on said photo film after making one rotation,
said tightening guide pushing said photo film toward a
peripheral surface of said winder shaift and winding
said photo film so that said photo film 1s fit on said
winder shaft;

a winder shaft driving unit for rotating said winder shaft
at a peripheral speed predetermined to be higher than a
transporting speed of said photo film, to remove loose-
ness from said leading end at said lapping position
about said winder shaft according to a difference of said
speeds 1n passage of said tightening guide; and

a leading end guide, disposed away from said peripheral
surface of said winder shaft, for guiding said leading
end of said photo film toward said tightening guide;

wherein said tightening guide includes: a guide plate; a
bias member for biasing said guide plate toward said
winder shaft, to press said photo film; and a guide
surface formed 1n said guide plate, said guide surface
being an approximately circular arc concentric with
said winder shaft except at an inlet portion.

22. A winding device as defined 1n claim 12, wherein said
tightening guide further includes first and second grooves,
formed 1n said guide plate and extended in an axial direction
with respect to the winder shaft, for rotatably supporting said
first and second press rollers, and further wherein at least
portions of said first and second press rollers protrude from
said first and second grooves.
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